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5 FIELD OF THE INVENTION 

[002] The present invention relates generally to telecommunication systems and, more 
particularly, to a system and method for receiving an audio response from a caller and providing 

^ this audio input to a customer service agent prior to connecting the two parties. 

J BACKGROUND OF THE INVENTION 

CFtlO [003] In-bound calls to a customer service agent are often subject to long delays while agents 
% are helping other callers. Technology is needed that will speed up the communication process 
5 «l and allow incoming calls to reach their intended recipient as quickly, economically, and as 
^ accurately as possible. 

[004] Some existing technologies hold a communications channel open until a customer 
15 service agent is available to accept an incoming call. This is a costly approach due to potentially 
long hold times while other caller's are being serviced. Other techniques allow for an input of a 
tone or a series of tones from a caller. In this case, a caller may be asked to press a specific 
number on a telephone keypad in response to a question posed by the telecommunications service 
to help direct the incoming call to the appropriate agent. While this may allow a caller to provide 
20 his account number to an agent, it does not allow the agent to receive any specific information 
prior to talking to the caller. An example may clarify this problem. 
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[005] Suppose that a company is trying to make the most cost effective use of its customer 
service agents in handling the calls of its customers concerning questions related to computer 
problems. The agent's goal is to satisfy the customer's request for information or technical 
support as quickly as possible. It would be useful for the customer service agent to be able to get 
5 detailed information related to the customer's specific question before connecting directly with 
the customer. This would allow the agent to obtain the appropriate reference information and be 
more prepared to deal with the customer's problem before talking to the customer. 
[006] Accordingly, there is a need for mechanisms that receive audio information from a 

^ caller, record that audio information, and transmit this information to an agent prior to 

]A0 connecting the caller and agent together. 

P SUMMARY OF THE INVENTION 

^ [007] Systems and methods consistent with the present invention address this and other needs 
==j by providing mechanisms for recording a caller's audio input in response to a verbal prompt 
rsfe. concerning the nature of the call, and playing back this audio input to a service agent in 
15 preparation for assisting the caller. This audio input is automatically provided to the service 
agent just prior to connecting with the caller. 

[008] In accordance with the purpose of this invention as embodied and broadly described 
herein, a system that routes calls to service agents includes a switching device, a voice response 
device, and a server. The switching device is configured to receive an incoming call from a 
20 caller. The voice response device is configured to receive the incoming call from the switching 
device, prompt the caller to provide audio input relating to the incoming call, record the audio 
input, and send the incoming call to the switching device for transmitting to an available one of 
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the service agents. The server is configured to associate the recorded audio input with the 
incoming call, receive identification of the available service agent from the switching device, and 
provide the recorded audio input to the available service agent. 

[009] In another implementation consistent with the present invention, a system that routes 
calls to service agents includes a switching device and a voice response device. The switching 
device is configured to receive an incoming call from a caller. The voice response device is 
configured to receive the incoming call from the switching device, prompt the caller to provide 
audio input relating to the incoming call, record the audio input, initiate a call to an available one 
of the service agents, provide the recorded audio input to the available service agent when the 
JflO available service agent answers the initiated call, and conference the incoming call and the 
p initiated call to permit the available service agent to service the incoming call, 
n [0010] In yet another implementation consistent with the present invention, a system that 
? routes calls to service agents includes a voice response device and a switching device. The voice 
if response device is configured to receive an incoming call from a caller, prompt the caller to 
: 15 provide audio input relating to the incoming call, record the audio input, initiate a call to an 
available one of the service agents, provide the recorded audio input to the available service 
agent when the available service agent answers the initiated call, and conference the incoming 
call and the initiated call to permit the available service agent to service the incoming call. The 
switching device is configured to receive the initiated call from the voice response device, store 
20 the initiated call in a call queue, and send the initiated call from the call queue to the available 
service agent. 

[0011] In a further implementation consistent with the present invention, a network device 
that routes calls to service agents includes a forwarding engine and one or more audio detectors. 
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The forwarding engine is configured to receive an incoming call from a caller, prompt the caller 
to provide audio input relating to the incoming call, send the incoming call to an available one of 
the service agents, provide the audio input to the available service agent when the available 
service agent answers the incoming call, receive an acknowledgement indicating that the 
5 available service agent has heard the audio input, and connect the caller to the service agent in 
response to the acknowledgement. The audio detector is configured to record the audio input 
from the caller. 

[0012] In other implementations consistent with the present invention, methods for routing 
3 calls to service agents are provided. 

Jo BRIEF DESCRIPTION OF THE DRAWINGS 

^ [0013] The accompanying drawings, which are incorporated in and constitute a part of this 
3 specification, illustrate several embodiments of the invention and, together with the description, 
J explain the invention. In the drawings, 

f [0014] FIG. 1 illustrates an exemplary network in which systems and methods consistent with 
15 the present invention may be implemented; 

[0015] FIG. 2 illustrates an exemplary configuration consistent with the present invention of 

the automatic call distributor/public branch exchange (ACD/PBX) device of FIG. 1; 

[0016] FIG. 3 illustrates an exemplary configuration consistent with the present invention of 

the voice response unit (VRU) of FIG. 1 ; 
20 [0017] FIG. 4 illustrates an exemplary configuration consistent with the present invention of 

the computer telephone integration (CTI) server of FIG. 1; 
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[0018] FIG. 5 illustrates exemplary processing for routing an incoming call to a customer 
service agent in the network of FIG. 1; 

[0019] FIG. 6 illustrates an exemplary network in which systems and methods consistent with 
an alternate implementation of the present invention may be implemented; 
[0020] FIG. 7 illustrates exemplary processing for establishing a communications session 
between a caller and a customer service agent in the network of FIG. 6; 

[0021] FIG. 8 illustrates an exemplary network in which systems and methods consistent with 
another implementation of the present invention may be implemented; 

[0022] FIG. 9 illustrates exemplary processing for connecting a caller and a customer service 
agent in the network of FIG. 8; 
*p [0023] FIG. 10 illustrates an exemplary network in which systems and methods consistent 
ffi with a further implementation of the present invention may be implemented; 
□ [0024] FIG. 1 1 illustrates exemplary processing for routing an incoming call to a customer 
« service agent in the network of FIG. 10; 

rj5 [0025] FIG. 12 illustrates an exemplary network in which systems and methods consistent 
with an alternate implementation of the present invention may be implemented; and 
[0026] FIG. 13 illustrates exemplary processing for routing an incoming call to a customer 
service agent in the network of FIG. 12. 

20 DETAILED DESCRIPTION 

[0027] The following detailed description of implementations consistent with the present 
invention refers to the accompanying drawings. The same reference numbers in different 
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drawings identify the same or similar elements. Also, the following detailed description does not 
limit the invention. Instead, the scope of the invention is defined by the appended claims. 
[0028] Implementations consistent with the present invention provide mechanisms through 
which a customer service agent may listen to a prerecorded message from a caller before 
5 connecting directly with that caller. These mechanisms may allow the agent to prepare 

beforehand to answer a question, address a complaint, or help the caller with a problem prior to 
talking to the caller directly. 

□ FIRST EXEMPLARY SYSTEM CONFIGURATION 

% [0029] FIG. 1 illustrates an exemplary system 100 in which a system and method, consistent 
if 0 with the present invention, may be implemented. As illustrated, the exemplary system 100 
n includes several voice devices 110 connected to a public telephone network (PTN) 120, an 
•£ automatic call distributor/private branch exchange (ACD/PBX) 130, a voice response unit (VRU) 
2 140, a network 150, a computer telephone integration (CTI) server 160, at least one voice device 
2 170, and at least one data device 180. It will be appreciated that a typical system could include 
15 more or less devices than are shown in FIG. 1. In addition, it will also be appreciated that system 
100 may include additional transmission devices not shown that aid in the receiving, 
transmitting, and/or processing of data. 

[0030] The voice device 110 may consist of any device that can transmit, receive, and/or 
process voice data, such as a telephone. The voice device 110 may communicate through PTN 
20 120. The PTN 120 may include one or more public or private telecommunications networks, 

such as the public switched telephone network (PSTN), that receives, processes, and/or transmits 
voice or data through various transmission media. 
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[0031] ACD/PBX 130 may consist of two major components: an automatic call distributor 
(ACD) and a private branch exchange (PBX). The ACD may consist of a mechanism that routes 
incoming telephone calls to the next available operator or agent. The PBX may consist of an in- 
house or local telephone switching system that interconnects telephone extensions to each other, 
5 as well as to the outside telephone network in a well-known manner. 

[0032] The VRU 140 may consist of any type of computer system that interacts with a caller, 
such as a mainframe, minicomputer, or personal computer, capable of connecting to the network 
150, PTN 120, and ACD/PBX 130. Network 150 may include one or more conventional 

Iq networks, such as the Internet, an intranet, a wide area network (WAN), a local area network 

={10 (LAN), a virtual private network, or other similar types of networks. 

=F [0033] The CTI server 160 may include any type of computer system, such as a mainframe, 
^ z minicomputer, or personal computer, capable of combining data and voice information in such a 
way as to enhance telephone services. The CTI server 160 may transmit and/or receive data over 
C3 network 150 to/from data device 180 via a wired, wireless, optical, or any other type of 

ill 

Hi 5 connection. 

[0034] The voice device 170 may consist of any device that can transmit, receive, and/or 
process voice data, such as a telephone. The data device 180 may consist of any type of 
computer system, such as a personal computer, laptop, personal digital assistant, or the like, 
capable of connecting to the network 150. Data device 180 may connect to network 150 in any 
20 conventional manner, such as via a wired, wireless, or optical connection. 



EXEMPLARY AUTOMATIC CALL DISTRIBUTOR/ 
PRIVATE BRANCH EXCHANGE 



-7- 



EXPRESS MAIL NO. 




3491125US 



W PATENT 
DOCKET NO. 00-4064 



[0035] FIG. 2 illustrates an exemplary ACD/PBX 130 consistent with the present invention. 
In FIG. 2, the ACD/PBX 130 includes input ports (IP) 210, a switching mechanism 220, output 
ports (OP) 230, a forwarding engine 240, and a host 250. 

[0036] The input ports 210 may include any conventional mechanism that provides a pathway 
5 into the switching mechanism 220, such as any mechanical or optical connection. The switching 
mechanism 220 may include any device, such as a mechanical or electronic device, that directs 
the flow of signals from the input ports 210 to the output ports 230 in a well-known manner. In 
an implementation consistent with the present invention, the switching mechanism 220 may 
□ consist of an in-house telephone switching system that interconnects telephone extensions to 
^10 each other, as well as to the outside telephone network. The output ports 230 may include any 
conventional mechanism that provides a pathway out of the switching mechanism 220, such as 

Id 

any mechanical or optical connection. 
O [0037] The forwarding engine 240 may control the forwarding of calls from any input port 
« 210 to any output port 230. For example, the forwarding engine 240 may connect a telephone 
!rl5 call from the PTN 120 on an input port 210 to a voice device 170 or a voice response unit 140 

connected to an output port 230. 

[0038] The host 250 may include any type of conventional processor or microprocessor that 
performs call processing and management functions. For example, the host 250 may perform 
additional functions needed to receive and process an incoming telephone call, interprets and 
20 executes instructions. 



EXEMPLARY VOICE RESPONSE UNIT 



[0039] FIG. 3 illustrates an exemplary VRU 140 consistent with the present invention. In 
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FIG. 3, the VRU 140 includes a bus 310, a processor 320, a memory 330, a read only memory 
(ROM) 340, a storage device 350, an input device 360, an output device 370, and a 
communication interface 380. The bus 310 permits communication among the components of 
the VRU 140. 

5 [0040] The processor 320 may include any type of conventional processor or microprocessor 
that interprets and executes instructions. For example, the processor 320 may execute 
instructions for performing speech-recognition processes and recording audio input signals. The 
memory 330 may include a random access memory (RAM) or another type of dynamic storage 
C3 device that stores information and instructions for execution by the processor 320. Memory 330 
M|L0 may also be used to store temporary variables or other intermediate information during execution 

of instructions by processor 320. 
in [0041] ROM 340 may include a conventional ROM device and/or another type of static 

5 

□ storage device that stores static information and instructions for processor 320. The storage 
JJ-f device 350 may include a magnetic disk or optical disk and its corresponding drive and/or some 
J^15 other type of magnetic or optical recording medium and its corresponding drive for storing 
information and/or instructions. 

[0042] The input device 360, if present, may include any conventional mechanism that 
permits an operator to input information to the VRU 140, such as a keyboard, a mouse, a 
microphone, a pen, a voice recognition device, a biometric input device, etc. The output device 
20 370, if present, may include any conventional mechanism that outputs information to the 
operator, including a display, a printer, a headphone, a speaker, etc. 

[0043] The communication interface 380 may include any transceiver-like mechanism that 
enables the VRU 140 to communicate with other devices and/or systems, such as the network 
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150 or the PTN 120. For example, the communication interface 380 may include a modem or an 
Ethernet interface to a network. 

[0044] The VRU 140 acts in response to processor 320 executing sequences of instructions 
contained in memory 330. Such instructions may be read into memory 330 from another 
5 computer-readable medium, such as a storage device 350, or from a separate device via 

communication interface 380. Execution of the sequences of instructions contained in memory 
330 causes processor 320 to perform the process steps that will be described later. In alternative 
embodiments, hardwired circuitry may be used in place of or in combination with software 

2 instructions to implement the functions of the VRU 140. Thus, the VRU 140 is not limited to 
01 0 any specific combination of hardware circuitry and software. 

L: [0045] A VRU 140, consistent with the present invention, may provide information to the 
n network 150 and CTI server 160 from an associated database. The database may be stored at the 

3 VRU 140 (e.g., in memory 330) or externally from the VRU 140. The information contained 
J within the database may change without warning, and the changes may come from any source, 
fl5 including the input device 360 or the communication interface 380. 

EXEMPLARY COMPUTER TELEPHONE 
INTEGRATION SERVER 

[0046] FIG. 4 illustrates an exemplary CTI server 160 consistent with the present invention. 

In FIG. 4, the CTI server 160 includes a bus 410, a processor 420, a memory 430, a ROM 440, a 

20 storage device 450, an input device 460, an output device 470, and a communication interface 

480. The bus 410 permits communication among the components of the CTI server 160. 
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[0047] The processor 420 may include any type of conventional processor or microprocessor 
that interprets and executes instructions. The memory 430 may include a RAM or another type 
of dynamic storage device that stores information and instructions for execution by the processor 
420. Memory 430 may also be used to store temporary variables or other intermediate 
5 information during execution of instructions by processor 420. 

[0048] ROM 440 may include a conventional ROM device and/or another type of static 
storage device that stores static information and instructions for processor 420. The storage 
device 450 may include a magnetic disk or optical disk and its corresponding drive and/or some 
O other type of magnetic or optical recording medium and its corresponding drive for storing 
KlO information and/or instructions. 

[0049] The input device 460, if present, may include any conventional mechanism that 
ffj permits an operator to input information to the CTI server 160, such as a keyboard, a mouse, a 
C3 microphone, a pen, a voice recognition device, a biometric input device, etc. The output device 
iJf 470, if present, may include any conventional mechanism that outputs information to the 
?jl5 operator, including a display, a printer, a headphone, a speaker, etc. 

[0050] The communication interface 480 may include any transceiver-like mechanism that 
enables the CTI server 160 to communicate with other devices and/or systems, such as data 
device 180. For example, the communication interface 480 may include a modem or an Ethernet 
interface to a network. Alternatively, communication interface 480 may include other 
20 mechanisms for communicating via a network, such as network 150. 

[0051] The CTI server 160 acts in response to processor 420 executing sequences of 
instructions contained in memory 430. The instructions may be read into memory 430 from 
another computer-readable medium, such as a storage device 450, or from a separate device via 
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communication interface 480. Execution of the sequences of instructions contained in memory 
430 causes processor 420 to perform the process steps that will be described later. In alternative 
embodiments, hardwired circuitry may be used in place of or in combination with software 
instructions to implement the functions of the CTI server 160. Thus, the CTI server 160 is not 
limited to any specific combination of hardware circuitry and software. 
[0052] A CTI server 160, consistent with the present invention, may provide information to 
the data device 180 and the network 150 from an associated database. The database may be 
stored at the CTI server 160 (e.g., in memory 430) or externally from CTI server 160. The 
information contained within the database may change without warning, and the changes may 
come from any source, including the input device 460 or the communication interface 480. 

FIRST EXEMPLARY PROCESS FOR ROUTING 
A CALL TO AN AGENT 

[0053] FIG. 5 illustrates exemplary processing, consistent with the present invention, for 

routing an incoming call to a customer service agent. Processing may begin with an incoming 

call being received by an ACD/PBX 130 and routed to VRU 140 [step 510], The incoming call 

may, for example, be received by ACD/PBX 130 over PTN 120. ACD/PBX 130 may transfer or 

route the incoming call to VRU 140 through internal telephone extensions. The VRU 140 may 

then obtain a unique call identifier from CTI server 160 to be associated with the incoming call 

[step 520]. The VRU 140 may, for example, transmit a request to CTI server 160 over network 

150 to obtain a unique identifier, such as a five-digit number. This unique identifier may then be 

uniquely associated with the incoming call by the VRU 140. 

[0054] The VRU 140 may then prompt the caller for audio input and store that audio in a 
local audio file [step 530]. The VRU 140 may, for example, generate and transmit a voice output 

- 12- 



EXPRESS MAIL NO. 3^3491 125US PATENT 

DOCKET NO. 00-4064 

to the caller in the form of one or more questions, such as "How may we help you?" This 
function may be performed, for example, by an interactive voice response application resident in 
the VRU 140. The VRU 140 may then wait for a response from the caller, record the caller's 
voice response, and store it in the form of an audio file in a memory, such as memory 330 or 
5 storage device 350. 

[0055] The VRU 140 may then transfer the incoming call back to an incoming call queue on 
the ACD/PBX 130 to wait for connection to the next available service agent [step 540]. The 
ACD/PBX 130 may service the calls stored in the queue on a first-in first-out basis, for example, 
Q by sending the calls to the next available agents. While a caller is waiting in the queue, the 
SftO ACD/PBX 130 may play prerecorded music or audio advertisements until the caller is connected 
%! with a service agent. 

?S [0056] The ACD/PBX 130 may then transfer the call from the queue to an agent [step 550]. 

O To perform this action, ACD/PBX 130 may function as a telephone switch to connect the agent's 
telephone extension with the incoming call. The incoming call may then be received by the 

5==j 15 voice device 170, for example. The ACD/PBX 130 may notify the CTI server 160 of the identity 
of the agent who will receive the call and the unique identifier associated with the call [step 560]. 
The ACD/PBX 130 may communicate with CTI server 160 over the network 150 by providing 
the identity of the recipient agent based on the agent's telephone extension, for example. The 
CTI server 160 may contain a database that correlates an agent's data device 180 with his/her 
20 voice device 170 extension. 

[0057] The CTI server 160 may then obtain the audio file and, possibly, other information 
associated with the incoming call from the VRU 140 using, for example, the unique identifier, 
and transfer the audio file (and other information) to the agent's data device 180 [step 570]. The 
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data device 180 may receive the audio file from CTI server 160 over network 150 and play the 
audio file for the agent [step 580]. When the audio file arrives, data device 180 may, for 
example, play the audio file through a speaker or through an audio mixer that goes to voice 
device 170. After the agent has heard the audio input from the caller and made any necessary 
preparations to handle the incoming call, the agent may then connect with the caller [step 590]. 
Connection with the caller may be achieved, for example, through the agent's action of pressing 
a button on the voice device 170 that will enable the agent to speak directly with the caller. The 
agent may then service the incoming call. 



SECOND EXEMPLARY SYSTEM CONFIGURATION 
[0058] FIG. 6 illustrates an exemplary system 600 in which an alternate system and method, 
consistent with the present invention, may be implemented. As illustrated, the exemplary system 
600 includes several voice devices 1 10 connected to a PTN 120, an ACD/PBX 130, a VRU 140, 
and at least one voice device 170. It will be appreciated that a typical system could include more 
or less devices than are shown in FIG. 6. In addition, it will also be appreciated that system 600 
may include additional transmission devices not shown that aid in the receiving, transmitting, 
and/or processing of data. 

[0059] The voice device 1 10 may consist of any device that can transmit, receive, and/or 
process voice data, such as a telephone. The voice device 1 10 may communicate through PTN 
120. The PTN 120 may include one or more public or private telecommunications networks, 
such as the PSTN, that receives, processes, and/or transmits voice or data through various 
transmission media. 
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[0060] ACD/PBX 130 may consist of two major components: an automatic call distributor 
(ACD) and a private branch exchange (PBX). The ACD may consist of a mechanism that routes 
incoming telephone calls to the next available operator or agent. The PBX may consist of an in- 
house or local telephone switching system that interconnects telephone extensions to each other, 
5 as well as to the outside telephone network in a well-known manner. The ACD/PBX 130 may be 
configured similar to that shown in FIG. 2. 

[0061] The VRU 140 may consist of any type of computer system that interacts with a caller, 
such as a mainframe, minicomputer, or personal computer, capable of connecting to the PTN 120 

□ and ACD/PBX 130. The VRU 140 may be configured similar to that shown in FIG. 3. 
0 [0062] The voice device 170 may consist of any device that can transmit, receive, and/or 

3 process voice data, such as a telephone. 

5 

3 SECOND EXEMPLARY PROCESS FOR 

£ ROUTING A CALL TO AN AGENT 

^ [0063] FIG. 7 illustrates exemplary processing, consistent with an alternate embodiment of 
15 the present invention, for routing an incoming call to a customer service agent. Processing may 
begin with an incoming call being received by the ACD/PBX 130, which it routes to the VRU 
140 [step 710]. The incoming call may, for example, be received by ACD/PBX 130 from a caller 
over PTN 120. ACD/PBX 130 may transfer or route the incoming call to the VRU 140 through 
internal telephone extensions. 
20 [0064] The VRU 140 may prompt the caller for audio input and store that audio in a local 
audio file [step 720]. The VRU 140 may, for example, generate and transmit a voice output to 
the caller in the form of one or more questions, such as "How may we help you?" This function 
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may be performed, for example, by an interactive voice response application resident in the VRU 
140. The VRU 140 may then wait for a response from the caller, record the caller's voice 
response, and store it in the form of an audio file in a memory, such as memory 330 or storage 
device 350 (FIG. 3). 

5 [0065] The VRU 140 may then place a call to the ACD/PBX 130 [step 730]. The VRU 140 
may initiate an internal call or connection to ACD/PBX 130 by issuing a transfer or conference 
call request to the ACD/PBX 130. The internal call may be routed over internal telephone 
extension lines from the VRU 140 to the ACD/PBX 130. 
q [0066] The ACD/PBX 130 may queue the internal call from the VRU 140 [step 740]. The 
CflO ACD/PBX 130 may service the calls that are waiting in the queue on a first-in first-out basis. 
41 The internal call from the VRU 140 may then be delivered to the agent [step 750]. The 

ACD/PBX 130 may route the internal call from the VRU 140 to the voice device 170 at the 
agent's location over local telephone lines. Once the agent answers the call, the VRU 140 may 
play the recorded audio file for the agent and wait for an acknowledgment [step 760]. The agent 
515 may listen to the audio recording through the voice device 170. When the agent finishes and has 
performed any preliminary actions necessary to help the caller, the agent may indicate his/her 
acknowledgment of having heard the audio recording by pressing a button on the keypad of the 
voice device 170, by speaking a specific word or phrase into the voice device 170, or through any 
other appropriate action. 

20 [0067] The VRU 140 may receive the acknowledgment that the agent has heard the recorded 
audio file [step 770]. The VRU 40 may interpret the tones created by the voice device 170 or the 
speech provided by the agent through voice device 170 as the acknowledgment by the agent. 
When the agent acknowledgment is received, the VRU 140 may bridge or conference the call 



in 
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into and the call out of the VRU 140, thereby enabling the caller and the agent to speak with one 
another [step 780]. In some implementations consistent with the present invention, the lines to 
and from the VRU 140 may be dropped while keeping the caller connected to the agent through 
the ACD/PBX 130. The agent may then service the call. 

THIRD EXEMPLARY SYSTEM CONFIGURATION 
[0068] FIG. 8 illustrates an exemplary system 800 in which an alternate system and method, 
consistent with the present invention, may be implemented. As illustrated, the exemplary system 
800 includes several voice devices 1 10 connected to a PTN 120, an ACD/PBX 130, a VRU 140, 
and at least one voice device 170. It will be appreciated that a typical system could include more 
or less devices than are shown in FIG. 8. In addition, it will also be appreciated that system 800 
may include additional transmission devices not shown that aid in the receiving, transmitting, 
and/or processing of data. 

[0069] The voice device 110 may consist of any device that can transmit, receive, and/or 
process voice data, such as a telephone. The voice device 1 10 may communicate through PTN 
120. The PTN 120 may include one or more public or private telecommunications networks, 
such as the PSTN, that receives, processes, and/or transmits voice or data through various 
transmission media. 

[0070] ACD/PBX 130 may consist of two major components: an automatic call distributor 
(ACD) and a private branch exchange (PBX). The ACD may consist of a mechanism that routes 
incoming telephone calls to the next available operator or agent. The PBX may consist of an in- 
house or local telephone switching system that interconnects telephone extensions to each other, 
as well as to the outside telephone network in a well-known manner. 
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[0071] The VRU 140 may consist of any type of computer system that interacts with a caller, 
such as a mainframe, minicomputer, or personal computer, capable of connecting to the PTN 
120. The voice device 170 may consist of any device that can transmit, receive, and/or process 
voice data, such as a telephone. 



5 THIRD EXEMPLARY PROCESS FOR 

ROUTING A CALL TO AN AGENT 

[0072] FIG. 9 illustrates exemplary processing, consistent with an alternate embodiment of 

aa& the present invention, for routing an incoming call to a customer service agent. Processing may 

i%. begin with an incoming call being received by the VRU 140 [step 910]. The call may be 

|B0 received by VRU 140 over PTN 120. The VRU 140 may be located anywhere on PTN 120, and, 

CO in some cases, may not physically reside in the same location as ACD/PBX 130 or voice device 

U 170. 

jy [0073] The VRU 140 may prompt the caller for audio input and store that audio in a local 
Q audio file [step 920]. The VRU 140 may, for example, generate and transmit a voice output to 
15 the caller in the form of one or more questions, such as "How may we help you?" This function 
may be performed, for example, by an interactive voice response application resident in the VRU 
140. The VRU 140 may then wait for a response from the caller, record the caller's voice 
response, and store it in the form of an audio file in a memory, such as memory 330 or storage 
device 350 (FIG. 3). The VRU 140 may then place a call to the ACD/PBX 130 over PTN 120 
20 [step 930]. The VRU 140 may call ACD/PBX 130 over any public or private telephone network, 
such as the PTN 120. 
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[0074] The ACD/PBX 130 receives the call from the VRU 140 and places it into a call 
waiting queue [step 940]. The ACD/PBX 130 may service the calls waiting in the queue on a 
first-in first-out basis. The call from the VRU 140 may then be delivered to an agent [step 950]. 
The ACD/PBX 130 may route the call from the VRU 140 to the voice device 170 at the agent's 
5 location over local telephone lines. The VRU 140 may then play the recorded audio file for the 
agent and wait for an acknowledgment [step 960], The agent may listen to the audio recording 
through the voice device 170. When the agent finishes and has performed any preliminary 
actions necessary to help the caller, the agent may indicate his/her acknowledgment of having 
O heard the audio recording by pressing a button on the keypad of voice device 170, by speaking a 
"JiO specific word or phrase into the voice device 170, or through any other appropriate action, 
jr [0075] The VRU 140 may receive the acknowledgment that the agent has heard the recorded 
m audio file [step 970]. The VRU 140 may interpret the tones created by the voice device 170 or 
^ the speech provided by the agent through voice device 170 as the acknowledgment by the agent. 

When the agent acknowledgment is received, the call into the VRU 140 and the call out of the 
T15 VRU 140 may be bridged or conferenced together thereby enabling the caller and the agent to 
speak to one another [step 980]. In some cases, the calls to and from the VRU 140 may be 
dropped while keeping the caller connected to the agent over PTN 120 and through ACD/PBX 
130. The agent may then service the call. 

FOURTH EXEMPLARY SYSTEM CONFIGURATION 
20 [0076] FIG. 10 illustrates an exemplary system 1000 in which an alternate system and 
method, consistent with the present invention, may be implemented. As illustrated, the 
exemplary system 1000 includes several voice devices 1 10 connected to a PTN 120, an 
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ACD/PBX 130, and at least one voice device 170. It will be appreciated that a typical system 
could include more or less devices than are shown in FIG. 10. In addition, it will also be 
appreciated that system 1000 may include additional transmission devices not shown that aid in 
the receiving, transmitting, and/or processing of data. 

[0077] The voice device 110 may consist of any device that can transmit, receive, and/or 
process voice data, such as a telephone. The voice device 110 may communicate through PTN 
120. The PTN 120 may include one or more public or private telecommunications networks, 
such as the PSTN, that receives, processes, and/or transmits voice or data through various 
transmission media. 

[0078] ACD/PBX 130 may consist of two major components, an automatic call distributor 
(ACD) and a private branch exchange (PBX). The ACD may consist of mechanisms that route 
incoming telephone calls to the next available operator or agent, perform speech detection, and 
record the speech input of a caller. The ACD may receive the caller's voice input and record it in 
an audio file. The PBX may consist of an in-house or local telephone switching system that 
interconnects telephone extensions to each other, as well as to the outside telephone network in a 
well-known manner. 

[0079] The voice device 170 may consist of any device that can transmit, receive, and/or 
process voice data, such as a telephone. 



FOURTH EXEMPLARY PROCESS FOR 
ROUTING A CALL TO AN AGENT 

[0080] FIG. 1 1 illustrates exemplary processing, consistent with an alternate embodiment of 

the present invention, for routing an incoming call to a customer service agent. Processing may 
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begin with an incoming call being received by the ACD/PBX 130 [step 1110]. The call may be 
received by ACD/PBX 130 over PTN 120. 

[0081] The ACD/PBX 130 may prompt the caller for audio input [step 1 120]. The 
ACD/PBX 130 may, for example, generate and transmit a voice output to the caller in the form 
of one or more questions, such as "How may we help you?" This function may be performed, for 
example, by an interactive voice response application resident in the ACD/PBX 130. The 
ACD/PBX 130 may then connect a speech detector/recorder to the call and wait for a response 
from the caller. The ACD/PBX 130 may then receive the audio input from the caller and store it 
in memory [step 1 130]. For example, the ACD/PBX 130 may record the caller's voice response 
and store it in the form of an audio file in an internal or external memory. 
[0082] The ACD/PBX 130 may generate a unique call identifier and associate it with the 
audio file [step 1 140]. The unique call identifier may take the form of a specific number of digits 
that the ACD/PBX 130 may use to index and retrieve the audio file from memory. The 
ACD/PBX 130 may then place the call into its queue [step 1 150]. The ACD/PBX 130 may play 
prerecorded music or other audio information to the caller while his/her call is waiting in the 
queue. The ACD/PBX 130 may service incoming calls on a first-in first-out basis. 
[0083] The ACD/PBX 130 may then deliver the call to an agent [step 1 160]. The call may be 
delivered to the voice device 170 at the agent's location over local telephone lines. The 
ACD/PBX 130 may play the recorded audio from the audio file and wait for an acknowledgment 
[step 1 170]. The agent may listen to the audio recording through the voice device 170. When 
the agent finishes and is ready to assist the caller, the agent may indicate his/her acknowledgment 
of having heard the audio recording by pressing a button on the keypad of the voice device 170, 
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by speaking a specific word or phrase into the voice device 170, or through any other appropriate 
action. 

[0084] The ACD/PBX 130 may receive the acknowledgment that the audio file has been 
heard [step 1 180]. The ACD/PBX 130 may interpret the tones created by the voice device 170 or 
5 the speech provided by the agent through the voice device 170 as the acknowledgment by the 
agent. The ACD/PBX 130 may connect the caller and the agent through local telephone lines 
[step 1 190]. The agent may then service the call. 

FIFTH EXEMPLARY SYSTEM CONFIGURATION 

■ass- 

Co [0085] FIG. 12 illustrates an exemplary system 1200 in which an alternate system and 
^jiO method, consistent with the present invention, may be implemented. As illustrated, the 
'tz exemplary system 1200 includes several voice devices 1 10 connected to a PTN 120, an 
q ACD/PBX 130, a VRU 140, a network 150, a CTI server 160, at least one voice device 170, and 
id at least one data device 180. It will be appreciated that a typical system could include more or 
□ less devices than are shown in FIG. 12. In addition, it will also be appreciated that system 1200 
15 may include additional transmission devices not shown that aid in the receiving, transmitting, 
and/or processing of data. 

[0086] The voice device 110 may consist of any device that can transmit, receive, and/or 
process voice data, such as a telephone. The voice device 1 10 may communicate through PTN 
120. The PTN 120 may include one or more public or private telecommunications networks, 
20 such as the PSTN, that receives, processes, and/or transmits voice or data through various 
transmission media. 
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[0087] ACD/PBX 130 may consist of two major components: an ACD and a PBX. The 
ACD may consist of a mechanism that routes incoming telephone calls to the next available 
operator or agent. The PBX may consist of an in-house or local telephone switching system that 
interconnects telephone extensions to each other, as well as to the outside telephone network in a 
5 well-known manner. 

[0088] The VRU 140 may consist of any type of computer system that interacts with a caller, 
such as a mainframe, minicomputer, or personal computer, capable of connecting to the network 
150 and the PTN 120. Network 150 may include one or more conventional networks, such as the 

P Internet, an intranet, a WAN, a LAN, a virtual private network, or other similar types of 

CQ0 networks. 

[0089] The CTI server 160 may include any type of computer system, such as a mainframe, 
m- minicomputer, or personal computer, capable of combining data and voice information in such a 
p way as to enhance telephone services. The CTI server 160 may transmit and/or receive data over 
W network 150 to/from the VRU 140, the ACD/PBX 130, and/or the data device 180 via a wired, 
5^15 wireless, optical, or any other type of connection. In another implementation consistent with the 

present invention, the CTI server 160 connects to the data device 180 via a direct connection, 

such as an Ethernet connection. 

[0090] The voice device 170 may consist of any device that can transmit, receive, and/or 
process voice data, such as a telephone. The data device 180 may consist of any type of 
20 computer system, such as a personal computer, laptop, personal digital assistant, or the like, 
capable of connecting to the network 150. Data device 180 may connect to network 150 in any 
conventional manner, such as via a wired, wireless, or optical connection. 
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FIFTH EXEMPLARY PROCESS FOR 
ROUTING A CALL TO AN AGENT 

[0091] FIG. 13 illustrates exemplary processing, consistent with an alternate embodiment of 

the present invention, for routing an incoming call to a customer service agent. Processing may 

5 begin with an incoming call being received by the VRU 140 [step 13 10]. The call may be 

received by VRU 140 over PTN 120. The VRU 140 may be located anywhere on PTN 120 and, 

in some cases, may not physically reside in the same location as ACD/PBX 130 or voice device 

170. 

_ [0092] The VRU 140 may obtain a unique call identifier from CTI server 160 to be 
rjjto associated with the incoming call [step 1320]. The VRU 140 may, for example, transmit a 
Iff request to CTI server 160 over network 150 to obtain a unique identifier, such as a five-digit 

number. This unique identifier may then be uniquely associated with the incoming call by the 
~ VRU 140. 

ui [0093] The VRU 140 may then prompt the caller for audio input and forward the audio, along 
C315 with the unique identifier, to the CTI server 160 [step 1330]. The VRU 140 may, for example, 
generate and transmit a voice output to the caller in the form of one or more questions, such as 
"How may we help you?" This function may be performed, for example, by an interactive voice 
response application resident in the VRU 140. The VRU 140 may then wait for a response from 
the caller, record the caller's voice response, and send the recorded response to the CTI server 
20 160. The CTI server 160 may store the recorded response in a file in memory. 

[0094] The VRU 140 may then transfer the incoming call back to an incoming call queue on 
the ACD/PBX 130 to wait for connection to the next available service agent [step 1340], The 
ACD/PBX 130 may service the calls stored in the queue on a first-in first-out basis, for example, 
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by sending the calls to the next available agents. While a caller is waiting in the queue, the 
ACD/PBX 130 may play prerecorded music or audio advertisements until the caller is connected 
with a service agent. 

[0095] The ACD/PBX 130 may then transfer the call from the queue to an agent [step 1350]. 
5 To perform this action, ACD/PBX 130 may function as a telephone switch to connect the 

agent's telephone extension with the incoming call. The incoming call may then be received by 
the voice device 170, for example. The ACD/PBX 130 may notify the CTI server 160 of the 
identity of the agent who will receive the call and the unique identifier associated with the call 
3 [step 1360]. The ACD/PBX 130 may communicate with CTI server 160 over the network 150 
j|0 by providing the identity of the recipient agent based on the agent's telephone extension, for 
p. example. The CTI server 160 may contain a database that correlates an agent's data device 180 

with his/her voice device 170 extension. 
: j [0096] The CTI server 160 may then obtain the audio file and, possibly, other information 
3 associated with the incoming call using, for example, the unique identifier, and transfer the audio 
:4d5 file (and other information) to the agent's data device 180 [step 1370]. The data device 180 may 
receive the audio file from CTI server 160 and play the audio file for the agent [step 1380], 
When the audio file arrives, data device 180 may, for example, play the audio file through a 
speaker or through an audio mixer that goes to voice device 170. After the agent has heard the 
audio input from the caller and made any necessary preparations to handle the incoming call, the 
20 agent may then connect with the caller [step 1390], Connection with the caller may be achieved, 
for example, through the agent's action of pressing a button on the voice device 170 that will 
enable the agent to speak directly with the caller. The agent may then service the incoming call. 
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CONCLUSION 



[0097] Systems and methods, consistent with the present invention, provide mechanisms by 
which a caller may be connected with a customer service agent. Prior to connecting with the 
caller, the agent may listen to an audio message recorded in the caller's voice that will indicate 
the reason for the call and the temperament of the caller. The agent may use this information to 
prepare to support the caller. 

[0098] The foregoing description of exemplary embodiments of the present invention 
provides illustration and description, but is not intended to be exhaustive or to limit the invention 
to the precise form disclosed. Modifications and variations are possible in light of the above 
teachings or may be acquired from practice of the invention. For example, while the above- 
described processing is directed to a caller using a voice device connected to a public telephone 
network, it will be appreciated that the present invention is equally applicable to a caller using a 
data device connected to a network, such as the Internet, an intranet, a wide area network 
(WAN), a local area network (LAN), or the like. In such an implementation, the caller may 
contact the customer service agent through an Internet telephony gateway that connects with a 
public telephone network. 

[0099] Also, while series of steps have been described with regard to FIGS. 5, 7, 9, 11, and 
13, the order of the steps may be varied in other implementations consistent with the present 
invention. No element, step, or instruction used in the description of the present application 
should be construed as critical or essential to the invention unless explicitly described as such. 
[00100] The scope of the invention is defined by the claims and their equivalents. 
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